hTERT mediates norepinephrine-induced Slug expression and ovarian cancer aggressiveness.
Stress hormones have been implicated in both tumor initiation and progression. Human telomerase reverse transcriptase (hTERT) is overexpressed in cancer cells and associated with malignant tumor progression and poor outcome. We thus sought to determine whether the stress hormone norepinephrine (NE) could induce hTERT expression and subsequently ovarian cancer progression. Unexpectedly, NE induced hTERT transcript and protein expression, and subsequently ovarian cancer cell invasion. Pharmacologic inhibition of β2-adrenergic receptor 2 and protein kinase A, as well as silencing of hypoxia-inducible factor-1α and c-Myc expression, profoundly attenuated NE-induced hTERT expression. Strikingly, stimulation of the cells with NE or ectopic expression of hTERT induced expression of Slug, ovarian cancer cell epithelial-mesenchymal transition (EMT) and invasion. Silencing of hTERT expression abrogated NE-induced ovarian cancer cell invasion, EMT and Slug expression. In addition, silencing of Slug expression significantly inhibited NE- and hTERT-induced ovarian cancer cell EMT and invasion. Moreover, continuous exposure to NE was sufficient to enhance in vivo hTERT expression and metastasis of ovarian cancer cells to the lung. Finally, we provide evidence that hTERT links Src to Slug expression in NE-induced ovarian cancer EMT and metastasis. We thus demonstrate a novel role of hTERT in stress hormone-induced ovarian cancer aggressiveness through inducing Slug, providing novel biomarkers and potential therapeutic targets for ovarian cancer.